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Agenda

Deborah l?. Gelinas, M.D.

● AALS scale is a rel iahle lmeasure of disease progression

● Disease progression varies between patients

William l?. Graney, M.D.

● Body of evidence supporting the use of Myotrophin

Thomas W. Dobbins, Ph.D.

● Patient withdrawal does not influence study conclusions

● Stratification correlates with clinical progression

Robert Miller, M.D.

● Clinical interpretation
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Mechanism of MyotrophinJnduced
Benefit in Motor Neuron Disease

Primary Preclinical Activities:
3. Induces Motor

End-Plate Sprouting
I
i

. II

1. Promotes Survival 2.’Promotes Axonal
of Motor Neurons 11-*#’.-a#:fiD+D+ b4 ‘ iml

cephalon 57396 6-4-96 CC&G 609.482.2982 [1c

4. Increases Muscle
Mass and Strength

5 Module Geli!m S : IY5@& 6(T7 PM :
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Deborah F. Gelinas, M.D.

California Pacific Medical Center
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AMYOTROPHIC LA TERAL
SCLEROSIS

● Progressive degenerative disorder of motor
neurons in the spinal cord, brainstem and motor
cortex.

● Characterized clinically by muscle wasting,
weaknes and corticospinal tract signs.

● Absence of significant sensory, bowel or bladder
abnormalities.
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Study Objective.

To demonst~-ate [l~at Myotropllin slows the

, progressive deterioration of muscle strength

and function in ALS

II Module Who! 11: 61W96; 607PM :
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AALS Scale

●”Quantitative assessment of clinical disease

severity and muscle strength and function in ALS

● Total AALS Score is an index of disability

● Rate of change of AALS correlates with
disease progression

q!hz!cjn 57395 ~.~.gf-j CC&G 6(N 4822982 (IC 12 Moduk Cxlinm 12 ; 6/506 6.07 I’M :
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AALS Rating Scale
.

● Bulbar

– Swallowing – Speech

● Respiratory

– Forced vital capacity

● Muscle Strength

– Upper Ex(rcmily - Grip

– Lower Ex(rclmity – Lateral pinch

s Muscle Function, J.ower Extremity

– Standing froill sil[ing – Assistive devices

– Standing from supine – Climb/descend stairs

– Walking 20 feet

“ Muscle Function, Upper Extremity

– Dress/feed Pegboard

– Wheelchair – Blocks

– Cutting

cephalon 57396 6-4-96 CC&G 609.482.2982 dc 13 Mo6ule adh 13; IYJF)6; 6:07 PM:



Lifestyle Deterioration
AALS Total Score

.. .

‘unction 52 75 99 119 135

Diet General to Soft soft Pudding Thick liquids Tube Feeding

Speecl) Normal to Slurred Slurred Not None
Slurred Understandable

Respiratory Within soo cc > soo cc Change > 1,000 cc Considering Tracheostorny
FVC of Predicted Change Tracheotomy

Mobility Possible Cane Walker/Occasional Wheelchair Most Wheelchair Bedridden
Wheelchair of the Time Bound

Independence Independent Needs Caretaker Caretaker Provides Dependent Total Care
Assistance Most of Care

[Appei V. et a!. Ann Neurol 22:328-333, 1987]

cephaion 57356 6-4-96 CC&G 609.482.2982 dc 14 Me6uk Gclim 14; lYS@6; 6:07



SLIDE PLACEHOLDER

ALS Patient Case Study
(Moderate Progressor)
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The Baylor Natural History Database
Strata Differences

Disease-Related Characteristics Which Reflect Current

Disease Severity or Progression (means f sern)

N (%)

Age (years)
Gender (M:F)

Bulbar onset (yes)

Time/Symptom (me)

FVC Baseline (%)
Preslope (pts/mo)

Moderate Progressors Rapid Progressors
60 (3370) 121 (67%)
5~.3 f 1.5

54.lkl.2
5:1 1.7:1
17% 23%
13.5 ~0.8 15.6* 0.6
89.3 k 1.9 76.5 f 1.5
3.84 k 0.3 6.35 & 0.3

I

Patients matched for inclusion/excl~ lsio]l criteria in the North American and

European ALS investigations
ccphalon 57396 fi-4.gfi CC&G 509.482.2982

Clc 17 M06uIc Gelhm 17: 6J5KJ6: 607 PM:



G
0“

o

T

id!=cd

eo

c%

<

0aV
I

A

U
2

u)L0

●
●



.

I

Protocol-Specified Termination

● Criteria:

– AALS Total Score> 115—
– FVC <3970

● Beyond these 1iIIIits, patients are too
disabled to participate in the study

Cephdon 57396 6-4-% CC&G 609,482.2982 dc 19 Module Geli.a! 19: 6/Sr9& 6:07 Phi:



The Baylor Natural History Database
Disassociation of Total AALS Score and Death

1(

s

8

7

Patients Who

Died with Scores 6

Proximal to Death ~

n=34
f 4

3

2

1

0
<80 81-

90

n
—
,.

., ...;.,:
,:: ,:
.:>.t.,..... .,..‘. -

“.,.,. .
, ;.:

.;\’<

Ji!iiiI,‘%
91- 1o1- 111-
100

121-
110

131-
120

>140
I 30 I 40

Total AALS ScorePatients Meeting Protocol Criteria

cephalon 57396 6-4-96 cr&g fif)~ ~~-1 -loV-l (:C. ‘. 7{,.-
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Rate Change in AALS Score Correlates with Survival
1

0.8

0.6

0.4

0.2

0

.

[

Rapid Progressors

I { I 1 I i I I 1

0 12 24 36 48 60

Adapted from Havercamp, et. al (Brain, 1995) Months from First

cephalon 57396 6-4-96 cc&G 60!?.482.29!32

-72 84 96 108 120

Symptom
21 Module Gelin@$ 21: 6/996 607



Outcome Measures

● AALS analyses to assess disease progression

– Slope

– Change score
. – Time to event

● AALS >115 points or FVC <39%—

● Sickness Impact Profile (SIP)

cephalon 573% (j.Lj-g(j CC&G 609.4822982 c!c 22 KfcduleCklina! 22: 6/V)6: 6:07 PM :



Sickness Impact Profile
Dimensions and Categories

Dimension Category

Ambulation
Physical Mobility

Body Care and Movement

Psychosocial
Communication
Alertness Behavior
Emotional Behavior
Social Interaction

Sleep and Rest
Eating

Independent Categories Work
Home Management
Recreation and Pastimes

cephalon 57396 6-4-96 CC&G 609.482.2982 (k 23 Module G,li.as 21: 66/96: 6,07 PM :
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Conclusions\

● ALS is a relentlessly progressing and uniformly
fatal disease

● AALS scale is a clinically relevant, valid and reliable
.

measure of disease progression

● Partitioning patients based upon disease progression
is clinically meaningful and prognostically important

● No therapy is currently available to reduce the
relentless progression of disability in AM

cephalon 57396 6-4-96 CC&G 609482.2982 d c 24 Mn6ule Gelin#! 24 ; 6/S06: 607 I’M :
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Efficacy

● Effects on AALS related endpoints are
directionally consistent in both studies

● Effects on time to protocol specified termination
criteria were also directionally consistent

● The therapeutic effect was most evident in rapidly

progressing patients in both studies

cephalon 58196 Graney
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6

4

Mean (+/- sem)

Slopes
(points/month) 2

0

North American Study
Rate of Disease Progression

,,..

p=o.oo9

[ p=o.055 1

I

_.i-

4.2

Placebo
(n=79)

—

-I3.7

*

T

r 1

3.3

,
0.05 mg/kg/d 0.10 mg/kg/d

(n=80) (n=77)

Patients with at least 3 post baseline assessments
Note: p-values from protocol-specified covariatc model.

cephalon 58196 Graney A



North American Study
AALS Slope Change (Points/Month)

Post-Treatn~ent Versus Pre-Treatment

Post- Minus Pre- Difference
Patient Group N Treatment Slopea From Placebo

Evaluable
Patients 236

0.10 mg/kg/d 77 -0.64 -0.80

0.05 mg/kg/d 80 -0.51 -0.67

Placebo 79 0.16

a: Least Squares means; ANOVA model with treatment and investigator effects

O 1 (l< Gi~neYCcphdcm 501 7U
!5



North American Study

—

—

Change in AALS Total Score From Baseline - LOCF

30

25

Change Z.
Score

15

10

5

❑ Placebo ,.,.
❑ 0.05 m& gld 7
❑ 0.10 mg/_kg/d 1- a R.**

o

1 2 3

***p@oool , ““pglol , *pso.05

Cep!lak)il 5!??95

T

4 5 ‘6 7 8
Months Placebo

0.05 mg/kg/d:
0.10 mg/kg/d:

9

N=88 (98%)
N=88 (99%)
N=86 (99%)

7



I
North American Study

0.8

Proportion

AALS Total Score> 115 or FVC < 39%

1.0

0.6
nat: on

0.4

0.2

—

~Placebo: N=90 (100 70) O.10mg/kg/ d vs. Placebo
logrank p=O.048

~0.05 mg/kg/d: N=89 (100 70)

C?l /’1

1
1 I 4

1 1 I 1 I

o 1 2 3 4 5

Months

Graney

6 7 8 9

,.,
.j~



I

Change Score

from Baseline

North American Study
Sickness Impact Profile

Endpoint Analysis (mean f sem)

14

12

10

8

6

4

2

0

I 1

Placebo: N =74 (83%)
0.05 mg/kg/d: N =68 (78 %)

**p<o.ol, *p@.05,(*)~o.lo 0.10 m~/k~/d: N =72 (83 %j
cephalon S8196 Gamy 9
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Summary of North American Study

● Myotrophin produced dose-related slowing of
disease progression compared to placebo:

– Rate of change in AALS total score (slope)

– Change in AALS total score from baseline

– Time to AALS total score> 115 or FVC < 39%

● Myotrophin produced beneficial, dose-related effects
in the Sickness Impact Profile compared to placebo

cephalon 58196 Graney 10
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European Study

Change in AALS Total Score From Baseline - LOCF

30

25

20

Change
Score 15

10

u Placebo

I@ul. U mglkgl d
T

5

0

1 2 3

T

4

Months
Placebo: N=58 (98%)
0.10 rng/kg/d: N=l 18 (95%)

.1-

5 6 7 8 9

l-i
IL

.,<,
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Points
Per

Month

European Study
Rate of Disease Progression

Repeated Measures
AALS Total Slope (mean*

At Least Two Observations

45

P = 0.047
4,0- -r-

35

3.0

25

2.0

15

1.0

05

0.(-)

,.

sem)

At Least Three Observations
‘“”~
4,5

4.0

3.5

3.0

2.5

2.0

I .5

1.0

0.5

0.0

I P = 0.063 I

---

PIac ebo 0.10 mg/kg/d Placebo 0.10 mg/kg/d

N=55 (93%) N=113 (91Yo) N=51 (86%) N=104 (84%)

cephalon 58196 Graney
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European Study
AALS Slope Change (Points/lMonth)

Post-Treatment Versus Pre-Treatment

Post- Minus Pre- Difference
Patient Group N Treatment Slopea From Placebo

Evaluable
Patients 155

0.10 mg/kg/d 104 -0.65 -0.34
Placebo 51 -0.31

a: Least Squares means; ANOVA model with treatment and investigator effects

,;,,,,,.,::.,,,.1!
.,



1.0

Proportion
0.8

Without

European Study
AALS Total Score> 115 or FVC < 39%

,,,’

Te: minat on O-G

0.4

0.2

0.10 mg/kg/d vs. Placebo:
logrank p=O.12

-~acebo N=59 (100 ~0)

ao.~() rng/kg/dN=124 (100Yo)

i I I 1 I I I I0.0

0 1 2 3 4 5 6 ‘7 8 9

Months

Cephalon 58 i 96 Gamy
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Treatment Difference Myotrophin vs. Placebo
Analyses by Baseline AALS Stratum (post-hoc)

Rapid Progressors

Slopes Change Score

North American Study -1.2 -78
(p= 0.009) (p=0:005)

European Study -13 -78
(p= 6.10) (p= 0.02)

,,
North AmericanSlopes N= 109

North AmericanChange Score N= 126
EuropeanSlopes N=1OO

EuropeanChangeScore N= 117

Cephalon 58 196/Graney CC&G (609)482-2982 Hal 616f96 18



Treatment Difference Myotrophin vs. Placebo
Analyses by Baseline AALS Stratum (post-hoc)

Moderate Progressors

Slopes Change Score

North American Study

European Study

-01 -10
(p=0.75) (p= 0;76)

08● 52●
(p= 0.42) (p=o.31)

Cq?hd(yy 5!31?Wraney Cclml (60%482-2982\--. ,

North AmericanSlopes N=47
North AmericanChange Score N=48

EuropeanSlopes N=56
EuropeanChange Score N=59

Hal 616196 19



16

14

12

10

8

6

4

2

0

Sickness Impact Profile
Endpoint Analysis - Rapid Progressors\

North America

i

Overall I%ysical Rychosccial

❑ Placebo (N=51 )

❑ 0.05 rngfkgld Myo(rophin (N=46)
❑ 0.10 mglkgkl Myotrophin (N=52)

* p <0.05,(*)p<o.lo

16

14

12

10

8

6

4

2

0

Europe

T

Overall Fhysical I%ychosecial

❑ Placebo (N=31)
❑ 0.10 mg/kg/d Myotrophin (N=63)



Efficacy Summary

● North American study demonstrates Myotrophin’s

effectiveness in ALS

● European study is supportive of Myotrophin’s
effectiveness

● Therapeutic effect most evident in rapidly progressing

patients as measured by both AALS and SIP

● North American and European studies provide

sufficient evidence of efficacy to support treatment

use of Myotrophin in patients with ALS

cephalon 58196 Graney



IGI 36940.1 6/6/96

Thomas W. Dobbins, Ph.D.
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Key Point

● patient withdrawal does not influence
conclusions from either study

I

I
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Patient Disposition
North American Study

Myotrophin Myotrophin
O.10mg/kg 0.05 mg/kg Placebo

(N= 87) (N=89) (N=90)—. .-. ...-. -.—.- —.— ... .
. Protocol-specified termination

AALS total score 2115 7?40 I00/0 I40.0

FVC < 59°/0 predicted value 10% 160/0 180/0
.. ....e...——

Either AA1..T211.5 or FVC - 39%
=:.....

17% ~(j(% 3J ‘%....— ... ..... ..-.. ‘,.!..”— ..-...----.....,.:..
● Patient withdrawal

Death 9?40 12% IS’*

Ad\ersc cspcnmce 3?L0 2(XI - Oyo

All O(h’1 14 0/0
J (~ I3!L

. ..... .. . ... ......... .
/~”1111(/l’lI\f ,If .?6’% j 77G 1)74

...... . ... .. ........... . .. .. .. . . . ..... . . . .. ......
● Total discon[ln[]cd 440.’0 4-4“x) /<y{).. .

_.— — —— ........ ... ..-...— ——— .. ..... ..

,
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Patient Disposition
European Study

Myotrophin
0.10 mgkg Placebo
(N= 124) (N= 59)—

● Protocol-specified termination

AALS total score z115 12?40 I9!70

FVC <3970 Predicted va]ue 80/0 15!’!0

Etlher AALS 2115 or FVC ~ 39?4

● Patient withdrawal

Death 150/0 8?0

.Adlrerse experience 4°0 0°’0

.411other y ~ <00

—. -.... ..................... .........
Jf“Ilil(il”(n{(1/ J,Y(’t, /.;“.,,

● Total discontinued 48°0 4700

/
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AALS Total Score Change from Baseline
LOCF Analysis - Ra~id Prmressors

buropean

Treatment N

Study “

Mean Difference

ALL PATIENTS
Myotrophin 0.10 m@kg/d 79 21.3
Placebo 38 29.1

_REMOVING DEATHS.—— .. .-.-...--.-————— —.
Myotrophin 0.10 mgkgid 66 21.2

Placebo 36 ~93

REMOVING :11.1

U’ITHDRAU’A1.5

Myotrophin O 10 my kg d ~~ 23 1

Placebo .34 31.0

-7.8

-so
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Conclusion

● Patient withdrawal does not influence
conclusions from either study

I
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Key Point

● Stratification based upon AALS score at

baseline delineates rapid progressors

,
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Correlation

120:
~
,

110;
.

Between Baseline AALS Score and AALS Pre-Study Slope
North American and European Studies

-1

“..’
.< “j

.’.”,. .’ -.. .
>,

,, .’,.

40 o—— —.. ——. — --- .
2 4 6 8 10 12 14 16 la 20

AALS Pre-Slope (Points/Month)

\.,k’\,,-,. .. . ;fea,c-~f,o”~r z,csc--.,j!,J,! .<.7 /,, .,,-.7. . , o $.\ , .,,, .-. \., ,. .,.. ,.

/



1

0.8

0.6

0.4

0.2

0

AALS Slope (points/month)

AALS Slope (points/month)
n >3,3

x <3.3
\

S 3.3 jx)ints/month

> S.21 pOints/mOntll

o ]-J ~~

Adapted from Havercamp, et, al fBrain.

:ephalon 59696 CC&G 609 4S2 Z?sz (IL’

36 4s ()() 7? 84 96 108 120

L)()$} Mc)[l[lls j“l’olll l;ll”sl s\”lllptom
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7

Stratification: Moderate Progression
North American Study

AALS PRE-SLOPE s 3.3 AALS SCORE s 60

TREATMENT ‘“ N MEAN DIFF N MEAN DIFF

O 10 m@g/d 38 3.3 -01 23 32 -01

005 mgikgld 28 28 -06 27 1-I.- -1 1

Placebo 33 34 2-I 33

● Resu][s consistent Ivl]et}ler pat

.A.AI.S scmc

ents stratified b> pre-slope or lMSCIIIIC I
1

I

J
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Stratification: Moderate Progression
European Study

AALSPRE-SLOPEs 3.3 AALSSCOREs 60
TREATMENT : N MEAN DIFF N MEAN DIFF

.—..—...—— ——

OIOmg.kg/d ~ 41 2.6 .(),? 38 ;? 08

20 2.8 lx ?<-.

● Non-significant positive difference resolved when pa~ien[s arc

directly by disease progression

.


